We determine if the basal-area increment (BAI) trends are linked to climate warming and 
Introduction

26
The post-industrial planet has experience a steep increase in c a which is linked to warmer air 27 temperatures (IPCC, 2013) . However, current c a does not suffice to saturate photosynthesis of 28 C 3 tree species (Norby & Zak, 2011) . Therefore, future growth trends of those tree species 29 will depend on how forests respond to a rapidly CO 2 -enriched and warmer world (Bonan, 30 2008). Short-term experiments based on young trees growing under high c a levels do not 31 allow a full understanding how mature trees will respond to elevated c a in the field where 32 growth is mediated by ontogeny and limited by temperature oscillations and water availability 33 (Körner, 2013) . For example, rising c a stimulates photosynthesis and decreases stomatal device (Rinntech, Heidelberg, Germany) . We evaluated the cross-dating and measurement 126 accuracy with the program COFECHA, which calculates cross correlations between 127 individual series of each core and a master chronology, obtained by averaging all measured 128 series in each site except the one being checked (Holmes, 1983) .
129
In the cases of cores without pith, the distance to the pith was estimated by fitting a 130 template of concentric circles with known radii to the curve of the innermost rings (Norton et 131 al., 1987) . This allowed the estimation of the missing radius length to transform it into the 132 number of missing rings. In those trees in which the central core section could not be 133 estimated because the innermost rings did not curve, we used the dbh of each tree to estimate 134 the tree radius without bark. The conversion of the radius length into missing rings was 135 carried out using a subset of cores with pith (n = 41), and considering the innermost 40 rings,
136
by using a regression calculating the mean number of rings (y) for the estimated distance to 137 the pith (x): y = 0.0109 x (R 2 = 0.99, P < 0.001). After calculating the missing rings to the 138 pith, we estimate the cambial age (at 1.3 m) adding the number of calculated rings to the total 139 number of measured rings. We estimated tree age at 1.3 m following three criteria depending 140 on the method used and the suitability of each core in assessing the tree age: (a) when the 141 innermost part of the core lacks a tree-ring curvature and hence the pith locator method cannot 142 be used, we estimated age as a function of the dbh; (b) when both methods (dbh-age 143 regression and pith locator) have been applied to different cores of the same tree we 144 considered the age estimated by using the pith locator method; and (c) when the pith locator 145 method was used, we chose the age assessed from the core with a smaller estimated distance 146 to the pith. At the same time, we followed three criteria to establish a scale of uncertainty in 147 age estimation: (i) low uncertainty, when the core includes the pith or when the core has an 148 estimated distance to the theoretical pith smaller than 1.5 cm; (ii) medium uncertainty, when 149 cores with estimated distance to the pith was longer than 1.5 cm, and (iii) high uncertainty, Table 1 ).
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The GAMM we fitted was of the form:
where the BAI of a tree i is modelled as smooth functions (s) of three predictors (dbh, 196 tree age, cambial age of tree-ring formation) and tree identity (Z i B i ) considered a random 197 effect since multiple measurements were performed for each individual tree along its life.
198
Since BAI of year t depends on the previous-year (t-1) BAI we also included in the model an 199 error term ( i ) with an AR1 (p=1, q=0) correlation structure. The smooth terms were 200 represented using thin plane regression splines (Wood, 2006 
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In addition, we also considered site-mediated growth responses to c a . For each age class, the 216 following model was proposed to study the influence of year-to-year variability in climate 217 variables on BAI after removing mid-term fluctuations not related to climate: 
Results
238
The most abundant age classes were formed by trees with 251 up to 300 years old (Fig. 2) .
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During the first years of the tree life BAI values showed a marked increase with cambial age,
240
being larger for young trees, followed by mature, old mature and old trees ( Fig. 3a ; see also
241
Supporting Information, Table S2 ). In general, BAI decreased as trees aged, but the slope of than trees in the rest of age classes (Fig. 3a) .
245
We observed both accelerating and decelerating BAI trends in the first and second 246 halves of the past century, respectively, which mainly corresponded to improved growth of 247 young trees in response to the warm 1940s and 1950s (Fig. 3b) considered one tree species so future studies should investigate several coexisting tree species.
360
Those species could grow differently in response to rising c a as a function of different 361 photosynthetic and phenological adjustments affecting carbon uptake and wood production.
362
To conclude, we show that forest growth responses to rising c a and climate warming to rising c a was only detected in relatively old trees from wet sites. We argue that growth, 367 stemwood production and productivity will increase as c a rises in those wet sites, whereas (period 1958-1994) . For each region, the influence of the annual increment in CO 2 is shown by the t statistic and its associated probability (P). Coefficients were only considered for regions with more than 5 trees per age class. Abbreviations of climatic variables: pTMx11, previous mean maximum November temperature; TMi5, current mean minimum May temperature; P6, current June precipitation. Significant levels: *P ≤ 0.05; ** P ≤ 0.01. Grey cells show significant positive effects of CO 2 on basal area increment. Table 1 ). The lines show the fitted GAMMs used to model age-dependent trends in BAI while dots show raw values (the darker the point fills the larger the tree diameter). see Table 1 ). The continuous and dotted lines indicate the observed and fitted BAI trends, while the vertical line shows the first year with data of atmospheric CO 2 concentration used in BAI models. In each graph the correlations show the associations between mean BAI values (black lines) and year (significant trends are written in bold characters). Dots show raw BAI values (the darker the point fills the larger the tree diameter). Note that the fact that the observed BAI exceeds that modelled by GAMMs is an artefact since GAMMs were fitted to a longer period than the most recent 50 years presented in the figure.
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